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Recording Uq. for ink jet recording comprises a dye (I) and 
a Uq. medium (II) for dissolving or dispersing (I) fin 
contains a cpd. (Ill) having a 3D mol. structure contg. an 
empty space, and having a mol. wt, of 400 or more, (800 or 
more) and a solubility of 3% or more in water. 
USE /AD VANTAGE 

The inks have excellent storage stability and frequency 
response characteristics, and give no feathering on wcordiiB 
media having exposed fibres such as copying paper, writin* 
paper, and continuous business forme. They have excellent 
fixing properties and give excellent water resistance Images 



A(12-W7D) G(2-A4B) 



even when water-soluble dyes are used. "~ " 

The inks are suitable for use in ink jet printers where 
the ejection system is of an on-demand type, using a piezo- 
electric element or heat energy ejection system, and esp. 
where the ink .droplets are ejected at a driving frequency 
of 1 kHi or higher (claimed). 
PREFERRE D MATBRTAT.fi 

7 A) is a water soluble dye and (III) is a cyclic cpd. hav- 
ing pyranose rings, esp. cyclodextrin or deriv. Pref. the 
ink contains 0.1-20 wt.% of (III) and has a viscosity at 25°C 

# leSa , (3 09 op les8) and a ««rfftce tension of 25°C. 

of 35-65 dyne /cm. 

EXAMPLE 

An ink was made comprising (by wt. ) 3 pts. C.I. Food 
Black 2. 12 pts. glycerine. 8 pts. ethylene glycol, 2 pts. 
ethylene glycol monophenyl ether. 80 pts. water and 5 pts. 
o-cyclodextrin, adjusted to pH 7.5 with 0.1% aq. NaOH and 
press, filtered through a In filter. 

The ink (viscosity 2.2 cP, surface tension 52 dyne/cm.) 
was used m an ink jet printer with heat ejection (orifice 
aize 40 x 50 cm. micrometres, heater size 30 x 150 micro- 
EP-28Q45A-A + 
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(tres, 24 nozzles, driving voltage 24.5 V, frequency 2 kHz). 
► ppte . formed in the ink after 1 month at -30 or +60°C . 

Prints showed no feathering on copying paper or bond 
iper, excellent fixing on copying paper (no blurring when 
nbbed with filter paper 10 sec. after printing) and good 
xing on bond paper (slight blurring after 10 sec.). 
l5pp513HWDwgNo0/0). 
E) ISR: J56014569 J56036S56 2.Jnl.Ref. 
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0 Recording liquid and recording method by use thereof. 



© A recording liquid is provided which comprises a dye as a component for forming an image and a liquid 
medium for dissolving or dispersing said dye, the liquid containing a compound having a three-dimensional 
molecular structure with an empty space therein, and having a molecular weight of 400 or more and a solubility 
of 3% or more in water. The compound may be a cyclic compound having a plural number of pyranose rings. A 
recording method employing the above-mentioned recording liquid is also provided. 
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Recording Liquid and Recording Method by Use Thereof 
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BACKGROUND OF THE INVENTION 
flgjd of the Invention 

iet recording but aiso on other k,nds of paper T^lZTl™ des '9 ned ** 

wnfng paper, bond paper, continuous bus^ss »L pZ ete and / °~ 35 C ° Pym ° 

stonng stab.lity. related aiso and to a recording method Tu s e LeS C '° ,hS - ' S exCe,,ent 

Related Background Art 

Sffl»«n »„. ta »„,„ „, M " ° ™ 0, " m «Ws.ng «». o, wator ana , „ater-solu6l. orgmic 
~£ Sir""" "—' '° — - — — - « b*. ,„ , e ,a teB ,„ „,„, ,„, 

(5) To be h.gh in storing stability of ink. 

(6) To be high in safety. 

<n o?der ^ ^ ^TT^'Z^ "* * ^ -"«.■ * 

(3) excellent o7r^T^Ten Z^ * 2* T - 

<*) excellent storing stability while l * dye is employed: 

been sufficiently solved „! tonow * Sat,Sfy " 19 me «»" P^ormances (1, - (3) . Yet these have not 

^^^^^^^0^^° « recording medium w„h libers exposed 
paper bond pap*, continues ^T^ZZZT^ * " «^ -«"9 

that feathering of ink occur, along the T™' **" « prob,ems Suc ' 

to the influence of me sizing agent conte ned°n 25L?££ 9 CharaC,e ' iS,ic is ™ su « ici °"< *<° 

-a^S^ characterise there have been 

strongly alkaline (Japanese Laid-open Paten tlL w USS * *" ink °' whic " P H '3 made 

performed with the use of ZtZTZ^TtT" ^ 57862 ' 198, »- a ™thod in wh,ch record.ng „ 
Publication No. 29546,1980). a method 7n II ° f 3 SiUtaaant ,Japanese ^'^ope' 1 p atent 

at normal temperature hm ..^. : ™ 1 ™. recoram9 ,s Wrformed with the use of an ink. which is solid 
'08271. ,983). etc. However, me m^ Joil^ " *"* (Ja0aneS6 Paten < ^.icatwn No. 

is dangerous when the -nk , s i^^TS^LT"^ 9 WhiCh iS made stro ^ *™>™ ' 

fixing characteristic are not sattsfaao^n 2% U ST?" a ' S ° m ° dfawback that b ^ 'ea.her.ng and 

method of adding a .arge amount £Z£T" " Cer,ai " °' Wmfl a ° em tne 

» . oa u. er ,ng may occur extremely frequently depend i rng on 
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the quality of paper, and troubles can also ce seen such that i h . ^ 

surface to interrupt section of ,nk. or on the con Sv S JS V ° S fe,r3Cted ,,om the orl,i « 

ejecfon of ,nK. depending on the cono.^s o, 7p S^^^T * ™" t0 "«< 
recording with an ,nk wh,ch is solid at norma. temoTrLe S/h k ° '"^ performs 

5 .mprovemem to some extent with respect t teameZ and n , ^ ' '° 3 S ' 3t9 by hMW H>- 

s.nce a feeding device compns.ng ink^ 9 SJ^^^l^. 0 ' T ™ 06 See " ln Such a method, 
design of the pnnter. there are involved p oSms mim! 9 6 W ' ,hm 3 Pnmef h63d is feouirefl '» *» 
■n cost. P ° D,ems that me pnnter "ecessanly be greater ,n s.ze ana h.gner 

.e inves^on has been made up to^ ™ 

i* b^t^^ *» - urease of the viscos.ty of 

in. which ha/an improved fr^nc^ " * dMci * » d6ve,op a " 

all. in the on demand type inkjet ZiewT^Z Z ma,n,ain,nQ the e '^°" "ability. Above 

ensue problems of intrior C nc ™ sponi ^ST^ 2""^ °' ■ or n, 9her. there 
tendency is more marked when the driving fr^cv is « h J ^ Stat " UtV - ^ this 

water-resistance-giving agent 9 6th0d °' usmg a spec,al pa P" ««•<* with a 

-orSnTp^er 89 m6th, * S C "~ *° * »""Q stability and increased cost 

conv^io^ «*~*"«V so-ved ,n an aqueous in k compr.s.ng 

- proposed no ,nk sa ^ng 7-' ^^^1^^ 
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SUMMARY OF THE INVENTION 

in ^2"^ * t0 "°*» a wording ,i qu id which is rap.d 

having n£«£J?J TSL^ZTl J" r9C ° r<linQ - bUt 3,50 0 " papers in general 

bonder. L^lZ ^TJTZ ^"^VoZ* ^ ^ 
and a recording method by use thereof 9 pnnt,n9 w,th little f8 ^er,ng 

Another object of the present invention is to orovida an ink . 

even if the driving frequency mav be hiah i Jf^TS „• 9 frequenc y res P° ns « characteristic 

A further otaiL^m/I ™ . 9 * fecordin 9 method with a rapid printing speed. 

Tne^o?iL^ e ^n! . f ,? ' ,,ett,0<, With ^«on stability and storing stability 

IrroXf ^ 1,6 accom P" sh ^ by the present inventions as specified below 

as £EZ££r?* °' ^ ^ inVefl,i0n - mwe is provi ^ a ^ing^S comprising a dye 

^SgT ^ ,hef6,n ^ 

dye » rSLir?? 7^ °' ^ Pf98em inVenti0n ' mere is provi ^ a r ^"9 comprising a 

Suid havi^Tv^s 0 ; 7s^ofT?p%M d es a a ,iqU !f ^'^ ** ° f *^ Said d ' e ' said 

molecular sfructurVSmi fLS !L *L 1 a " d C ° n,ainin9 3 com P° u ^ ^ving a three^imens.onal 
of 3 % or weT^r. * ' ""^ ^ 3 m ° ,eaj,af W9i9ht °' 400 or more a Nubility 

s^ dvrsafdll^ha COmp0nem .' 0r ,ormi "9 » and a liquid medium for dissolving or dispersmg 

ZS^ZZ^^^ °' 3 ° f m ° re in W3ter - d "^"'"9 a cyclic compound hal g a 

perfo^TcoriL 3 bTaL^ 0 ' T """"t^ * pr0vided a recordin 9 - eth ° d ^ 

Z^ZS7c^T^ P ° 3 reCOrdi " 9 liQUid ° m0 3 recordin 9 ".d recording 

-qu,d con.a,n,ng a compound havng a three^imens-onal mo.ecu.ar structure with an empty space mere.n 
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'0 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

mJ^ Pr8Sem ' nVenti0n iS baSed °" 3 disCOV9ry obtained 35 w«« o' '"tensive study about a UqukJ 

rlo I D "T S,t,0n h With 90Od Wa,Bf f8SiS,ance - f """ a characteristic and prinung quaX^ nV n a 
recording med.um as hav.ng fibers exposed on the recording surface 

' 5 bcnd^q oTTtoTor ™£ ! th :^ ime " sional secular structure (three-dimensional structure formed by 
bonding of atoms or molecules) hav.ng an empty space therein which character.** the oresent invent.on 

a coZu 0 ;: HE? in h C ' USi0n W inC ° rP0ra,e substan <» * emp^Se mo e pan c^ ! 

Te nl!n 3 f m ° ,eCU,eS having 10 empty space tor inc,udi "9 other substances. " 
aues^mXTVH fV Characteri2ed °* a host molecule havmg inclusion ability and a 

ThTtL^ I ° m ° leCU,e ° r 8 ^ mefe °' in ,he ink constituting components, 
med^rn S"£ oTtheTcom^ 6 ' « pri ^° are^xceHent in recording 

en.pt; spaci h* "not bi^^i C ° m ^ " 8 fl *^- m ** n - structure having .nternal 

intn 'L2 Pf f SUme<3 mat ™ inclusion compound is formed by incorporating a dye molecule or a part thereof 

ubiU SP3Ce ,0 ' nCreaSe ' 0r r9C0rdin 9 medium - PartculariyUna^ paper hatfn Tbeen 

subletted to s. 2 ,ng as compared with the dye alone, whereby fixing characteristic and wa»r res'stLe < 

head const.tut.ng members, thereby improving frequency response characteristic 

tsn^VT COn ' ainmen, of mese compounds is not accompanied with cons.derable lowering ,n surface 
h "° 59 iS ° bS9,V9d °" ei8Cti0n stab..ity. Further, it may be estimated that the dve 

Z^l T^" ,arQ6r ^ ,0fmati0n °' 30 inC ' USi0n COmp0und 10 * ^rel 

recording of excellent pnnt quality without feathering can be obtained 

f eath?nnr,he sizfof 'TTST"* * *° 9 ° 0d printin 9 < ua,it V ««hout 

™ ?h . ^ ° 8t com P° unc) contained is important in view of the flowab.lity of the inclusion 

Th ! r9 '° re : 40 ink containing a host compound such as urea, thiourea, deoxycholic acid and is- 
SS?*^ « to have inclusion abi.ity as described in Japanese Patem PubHcaSn No. 

«843,J978. .ts feathenng prevent™ effect is insufficient to make it difficult to obtain a record w.th high 

ink ST*!" ^1^1 ,0 !l investi 9 ations ^ »• P~«w« inventors, in view of long-term storage stability of 
than 5 % * h °" m0,6CU,e " Wa,9r Sha " 68 not 1888 man 3 « ««• P^SiI "0. less 
For example, as described in Japanese Laid-open Patent Publication No. 1 4569/1 981 an ,nk containino 
is hable to form a precipitate during storage for a long term. e orawoacx mat -t 

h^™ 3 !!!?", 0 ' ^ COmpoun,, havin 9 a mote C"'» weight of 400 or more in a three-dimensional structure 

compound, to be used in me present invention may include valinomycin iype natural 

compounds - niQ ^cin type nature) antibiotics, or cyclic compounds having a 

mo„t P a y T S H nn9S K 0r 9XamP ' e ^ h3Vin9 ,0rm9d C * C,ic compounds trough 1 4 and L6 bonding of 
monosacchandes such as glucose, fructose. gaJactose. etc.. and disaccharides such as saccharose 

Z£ , , 6 ' !! C " k U! m " PreSent invention is not ,im,ted ,0 tt,ese substances. Among them a 
panttulariy P referab.e substance is cyclodextrin comprising six or more «-f>glucopyranose groups bonded 
through a- 1.4 bonding to form a cyclic compound, and these compounds exhibit marked effect 

Among cyclodextnns. o-cyclodextrin formed by cyclization of bonding of six glucose molecules ano 
cyclodextnn formed by bonding of eight glucose molecules, and further derivatives of the above cyciooex- 
mn. for example, maltosyicyclodextrin having maltose bonded for the purpose of improving solubility etc 
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are satisfactory. 

» m. com,™ <,, aMv , co^ooJo i S 7T' " M °" ** , °' > ' »' «*• 

sss: « - - - - - ^rr^ss ^;^^ 

vat dyes. etc. * C dy9S " bas,c 0yes ' ,00d °yes. reactive dyes, vat dyes, soluble 

The criteria for "water-solubleness" lor the ink nf „~ . 
higher a, 20 «C. which so.ubility win not cause ^ „ n T ' nVent, ° n * wa,e '- solu ™ty of 1 % or 

media used for ink for ink jet recording in genera ™! ZTTT the Pf9Sem inven,ion - a "V 

solvent mentioned below may be prefer*.? US W 1^ t ** 9X3n,p ' 9 ' wa,9r a ""°< °'°an,c 
alcohols having , to 5 carbon atoms sufh as rSthy?rc 0hol If? T"!? S °' Vem m3y inC ' Ud9 a,ky ' 
aicoho.. n-butyl alcohol, sec-butyl alcohol ^^21^*?;,!?? C ° °'' n * P '° Py ' alcoho1 - is ° D ">M 
such as dimethylformamide. dimethyiacetam^ ! I ? ^ 3lC ° h01 - n • p9n,y, alcoho1 - •* « am.des 
a.cohol. etc, ethers such u^S2!S^d^^^ ,,, * k9t0a,Coho,s such « ketone, diacetone 
glycol. polypropy,ene g.yco. T^ZTycoTj^ JT P0 * yalky,9n9 as polyethylene 

as ethylene glycol, propylene alvS b^ I^ 7 , * ^ 9r ° UP C ° ma,nina 2 10 6 cart > 0 " atoms such 
Xylene glycol l^J^S^^!^^^- ^'^0.. >.2.6-hexane ,nol. th.odig.yc ,. 

ethylene g.yco. monomethyl (or eth^ )' Sn^G^^T?* ^ °' Prtyhyd * a ' COh0,S s,JCh as 
glyco. monomethy. (or ethyl) ethe e tc Z„ '"onomethy. (or ethyl) ether, methylene 

g-yco, dimethy, (0 r ^el^ae^ T" SUCh as tnemy,ene 

pyrrolidone. 1 .3-dimethyl-2-imidazolidinone- 

and so on ' c " sulfor a n ©- N-methyi-2- 

^^ZZZZ^^TT? inV8nti0n « 38 d9SCrib9d «*»•■ a "< other known 
or an optica, brighter may < KS as'desired " " C ° n,0 " er - 3 S ° rt3C9 tens, °' 1 «»«*•'■ 

so.ub F : r s^r: 1^:^: con,ro,,er such - p ° ,yvinyi a,c ° h °'- ««^- 

contour such a, diemanoS SLiLSS ^JT* ^ n ° ni ° niC SUrtaCtan,S: 3 Surtac9 ,9ns ' 0 ' 1 
antifungal agent, etc. tr.ethanolam.nes. etc.: a P H controller based on a buffer solution: an 

chtoridt. etc. may be ^ "n^cZ TL^JT^ T^ C * ,0ri<le - ammonium chloride ' s °*um 
by action of ^mm^ J!^^^ '° f «J "* ,et r9C0rdin 9 e^P'oying ink e,ected 

conductivity. e«.) may^ l^^SSL^ ^ °' ^ 9xpansio "' 

hr ^oV^JoTTp^^ f° Ve iS fr9quent,y - h -e the performance 

of 1 KHz or higher Wo H is d« si ^ h " " P9rf0rmance tQ ' •«* ejection a, a driving frequency 
having preferably a^y ^.5 1^ * ^ f ° ta °' ,h9 - viSC0S '^ Iy ^ 

preferabfyaviscosityofScp oMess P 3 SUrfaCe ,9ns,0n of 35 t0 65 "y*cm. more 

abCac^^^ ink ^ ^« compound having the inc.us.on 

actenstic andfrU^e?^ - P**Q P-lity. Hxing char- 

resistanVe"^^^^^ - above, is above a,, excellent in water 

domestic uses and ^(ItSr' °n ordinary paper generady emp.oved in bus.ness and 
copying paper, writing p^ ^cC colZtT^ '"T ^ t0 Si2 ' nQ ' suct1 as 

ink for ink jet recording cVTarious svs^s « , l" 8 '" 9 " ^ P3P8r 9,C - 30,1 eWec,iv8, y osed as th « 
Th« mi, «f ^ systems, and can perform excellent recordino 

^c^TJ^^S^ C3Pable °' f9SPOndin0 «° - A '^eouency for n.gn sceed 

■ncreas.ng.y higher re sponse ab.hty is required from 1 Khz. !o 2 Khz. and 4 Khl and so 
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Sample I C.l. Food Black 2 3 oans 
Glycerine 1 2 parrs 
Ethylene glycol 8 parts 
Etylene glycol monophenyi ether 2 pans 
Water 80 parts 
a-Cyclodextrin 5 pans 
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-l^th™ * .en the dye C, Food Black 2 

glycol monophenyi ether were added followeTb ^T^Zr? *?™*' e,hy ' ene 9lyco1 - an<3 eth y ,en * 
PH of the mixture to 7.5 with 0.1 % aaueou^ tolln T<L 3 h ° U ' S ' ^ 3fter adius,men < of *° 

through Fluoropore Filter (trade nlme **L~ c "ydroxi*. the mixture was pressure filtered 

an in* (A) of the present in^n ' ° y * Umt ° m ° ° enk0 KK > 

size of i u to obtan 

papery 2 ^^r^T " \"™~*»> avaHable copy.no paper. bond 

the ink (orifice sire 40 - £ Z T.rT^T?*^'* 9,e ™« « *• section energy source for 
frequency 2 KHz) „ m , " ^eTol £ ™""»' »• "''""9 «a 9 e 24.5 V, 

„„„:„, ^ssi asr wM,, " s o6 " ,nM we,e — - - 

Ink properties and evaluation results are shown in Talbe t. 



£xam P le I C.l. Acid fled 35 1.5 parts 
30 Glycerine 9 pans 

i .3-dimethy N2-imida20lidinone i 0 pans 
Water 81 parts 
a-Cyclodextrin i pa n 

35 

-a^eT^^ -e, then the dye C, Aco Bed 35 

followed by stirring at Zl tor 3 hours' -ere added, 

aqueous solution of sodium hydrax.de trTm^! * ™ °' ^ pH °' ,h9 m,Xture ,0 75 w " h 

name, produced by £££ ?£2 NT It ! Pre * SUre mr0UQh F,uorop0fe Fi,te ' «">• 

invention ^'Wmo Denko K.K.) wth a pore size of tu to obtain an ink (B) of the present 

« ^2122 (Reparation of ink -C)» C.l. Oirect Blue 86 3 parts 
■>5 Diethylene glycol 15 parts 

Ethylene glycol 5 parts 

Diethylene glycol monophenyi ether 0 7 parts 

Water 80 parts 

7-cyclodextrin 1 part 

so 

was VdM^ e t£ m!> l nem - 1rCyc,odextrin f "*ly dissolved in water, then the dye C.l. O.rect S.ue 86 
m^he^vi^h^ '! W3S StinBC - and fumier 9'ycol. ethylene g.ycol. and ethy.ene g ly co. i 

55 the T«Z T7 «. l^^- ' 0 " OWed by St,rri ° 9 ,0 40,0 tof 3 h0urs - ^ adjustment of tr. C h of 1 
tnToZ F ?J« «T, aQUe0US SOlut,on °' soo ' ium the mixture was pressure filtered f 

through Fluoropore Filter (trade name, produced by Sumrtomo Denko K.K.) w.th a pore s.ze of 1 u » oct*n J 
an ink (C) of the present invention. ' 
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£xam P |e i C.l. Direct Black 1 54 3 cans 
Oiethylene glycol 12 pans 
N-methyl-2-pyrrolidone 8 parts 
Nonionic surfactant 0.1 part 

(Nrssan-nonion^223 (trade name,, produced by Nippon Yushi K.K., 

Maltosylcyclodextrin 2 parts 

dsoelite Pttrade name), produced by Nikken Kagaku K.K.) 

and the non,on,c surfactant were add* toiJl^ T d ' ethy ' ene a,yco1 - N ""eth y i-2. P yrroi,don e . 

me pH of me mixture T .sTm 0 ,t q e^s I 7," "'' C * 3 ^ ^ afte ' °< 
filtered throuoh Fl UQ rnn„™ , 'J --"T™.™"™ 01 sod,um "Y^oxide. the mixture was pressure 

obta,n an ink (D) of the present invention ° ^ * Sumit ° m ° ° enk ° KK -> "* a »>™ »» of , a to 



Example 5 (preparation of ink E) 
TriethyTene glycol 8 parts 
Ethylene glycol 6 parts 
i .3-dimethyl-2-imidazolidinone 
Water 80 parts 
<*-Cy clodextrin i part 
vcydodextrin 0.7 parts 



CI. Direct Yellow 142 2 parts 



6 parts 



cid fled 35 
[ere added, 
i.wrth 0.1% 
^ter (trade 
fie present 
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Direct Ve,^ ^ ™ first in water, and then the dye C, 

of PH to 7.5 with 0.1O4 *Z7so"T^ 3t 40 ° f ° r 3 h0UrS ' Then ' afte ' "i"*™ 

Fluoropore Filter (trade n«T^^^i v n T'!' ^ miXtUr9 waS pressure fi,tered 

(E) of the present invent * SUm ' t0m ° D8Bho KK -> W,th 3 *" ™ °< ' * <° obta.n an ,nk 



Exampje 6 C.l. Food Black 2 2 parts 
Glycerine 12 parts 
Ethylene glycol 8 parts 
Ethylene glycol monophenylether 2 parts 
Water 80 parts 

Monensin (nigericin type naturaJ antibiotic) 4 parts 
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so 



add* ZSZ^I^ - - *• C,. Oirect B.ack 2 .as 

monophenyl ether were hZL #T* 2? t #Y<»™*. ethylene g.ycol. and ethylene glycol 

through RuorCe 4r^e namT Z ^1°%°' SOdiUm *° mixture " as > r8SSU ' e 

an inMF) of ^p^S T ' ^ SUm,t0m ° ^ KK -> ^ 3 ^ size oM " <° **" 



Ct Blue 86 r. 
]pe glycol Comparative example i 

S»e pH of 



*» «'tered „ ^ * e ' • *° components exduding «-c y clodextrin were mixed by st.mng for 3 

Denko K K Twith a ol ^T?"' 6 "'^ mr ° U9h FI °° r0pOre R,ter (,rade nam «- P'°««ced by S«m„omo 
uenxo K.K.) w,th a pore sue of t u to obtain an ink (G) for comparative purpose. 
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Comparative example 2 

Of the components in Example 2. the components excluding a-cyclodextnn we- - — * 
manner as m Comparative example 1 to obtain an ,nk <H> for comparative purpose. " * ^ e 

Comparative example 3 

Of the components in Example 3. the components excluding 7 -cyclodextrin , . 

to manner as in Comparative Example 1 to obtain an ink (I) for comparative purpose. * " " 

Comparative example 4 

'5 Except for using saccharose in place of a-cyclodextrin in Example 1 the trearr- — , 

entirely the same manner as in Example i to obtain an ink (J) for comparative purpose^' " ' ^ r ^ c: ^ 



20 



25 



Comparative example 5 

In Example 4, maltosylcyclodextrin was excluded and 0.5 parts of a nonionic surfac-apt n * 
P223 (trade name), produced by Nippon Yushi K.K.) were added and the treatment .vas Ssan " ncn '° n 
same manner as in Comparative example t to obtain an ink (K) for comparative purpose. ^ ,n the 

Comparative example 6 

Of the components in Example 1 .8-cyc!odextrin was used in place of a-cyclooextrm f^ IM 
the same procedure as m Example 1. to obtain an ink (L) for comparative purpose. ^ ^""^ otnerw, se 
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Comparative example 7 



Of the components in Example i. i8-crown-6 was used in place of a-cyclodextnn foil. 
25 the same procedure as in Example 1 . to obtain an ink (M) for comparative purpose. 0fnerw '» 

Comparative example 8 

40 ^ me C0m ^ nent3 in «• was used in place of monensin. following otherw.se ,h„ 

procedure as .n Example 6. to obtain an ink <N) for comparative purpose. M lhe same 

The same recording as in Example 1 was also practiced for the inks (B - N) in Examoias > a 
Comparative examples 1 - 8. ink properties and evaluation results are shown in Table 1 . ' and 

-15 
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•i The viscosity was determined VlSCONiC ELD produced by Tokyo Ke,k, K K 
2 The surface tension was determined with kydw/a rnv/o 
by Kyowa Kagaku k.K. KY ° WA CBVP Surf *CE TENSlOMETER a-, produced 

*3 Fixing characteristic was evaluated as below 

K.K.I OUutM „„„,, „, eo „S S o°' 2 ? C S'. RH, 0V °"° ^ S ""» 

♦ * ♦ + ... no blurring after 10 seconds 

♦ + ♦ .... slight blurring after 10 seconds 

♦ * ... slight blurring after 30 seconds 

♦ .... great blurring after 30 seconds 

*4 Printing quaJity was determined as below 

r; ^rs~:ix^ r? paper - me prin,ed — - - » 

environmental conditions of 25-C. 60% RH) ^ W ° re 6valua,e<3 (eva,uated <«*•' the 

no feathenng. with edge being extremely sharp 

♦ ♦ * slight feathering observed, with edge of dot being sharp 

5 Storability was determined as below 

+ * + .... no precipitate 

+ + .... small amount of precipitate 

* ... large amount of precipitate 

'6 Water resistance was determined as below 

♦ ♦ ♦ .... practically no feathering observed 

* + ... slight feathering observed 

♦ .... leathering abundant.y generated, making decipherment of the image difficult 
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gxampjes 7 : & and Comparative examples 9 : 23 



prinu^T/an ^3 0 f ,5 E i 4 ' ' 5 "* """«*• ' ' *■ «« 

commercial availabte copying J^SSST T"? °' 130 ,etters w9re effec «° °" * 

within me range JT^TSS ^fc^LSS?-?*? k** 8 Sh0Wn W8W by ^ ,he 

an in^roptt^ °' ,Sd into 3 «*«y 'ol.ow.ng e.ection of 

on a rec^S m^m m6anS ** * m ° " oi " ,s shot * «* "»•«» 



(Printer A) 



so 



■«-"«»-^^ - 



(Printer B) 
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Table 2 (Continued) 



Comparative 
Example 


Ink 


Frequency 

\ ftfl Z ) 


Printer 


Frequency 
Resoons p 

•7 


9 


G 


2 


A 
M 


+ + 


10 


G 


4 


A 
M 


+ + 


11 


G 


o 


A 
A 




12 


H 




A 


+ 


13 


H 




A 
M 


+ 




H 


A 
H 


A 
rl 




15 


I 


1 
± 


Q 
O 


+ + 


16 


I 




D 
D 


+ 


17 


T 


A 
*t 


D 
D 




18 


J 




A 




19 


J 


2 


B 


+ 


20 


J 


4 


B 




21 


K 


2 


A 




22 


K 


4 


A 


+■ +■ 


23 


K 


6 


A 


+ 
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The ^te 7" °' fr f QUenCy feSP0nse "« as be.ow. 

- r - « - - 

- r o r n 9 ^ = ™ ne.ther &lufrin , _ ^ 

out no, poor sho^ 2J2^2 ITS^t?^ -^^^ ne.ther blurring. whlte dr0D . 

* * .... -n charaae, n^ET^^J^L 1 ^ ?T b ' Urrin9 ° e,n9 ° bS9rVea S0Md 
but poor shot bemg p^ o bS L^ SQ ^2Z T T* ^ Ch3r3Cte ' ™S- 

whole solid print area P ""^ blumng - wh,te dr °P-° ut observed in about i 3 of the 

rnuch^rnnctd ZlZ^'Zl™ "** *°°«* *** « »*> P"*ng. 

Plain papers i„ general' wi* Cs e x £S 0 ' SZJS^* *" " * reCOr< * ng but 3 ' S0 t0 

example, copymg paper wntinn oaoe^n* n an f ° * 9 SUff3Ce - and ' urtt,er sub ' ect ^ to s.zing. tor 
and yet w,th littte fevering 9 ^ ' ^ C ° n,mu0US bus,ness ,c ™ P*per. -th rapid fixing speed 

pe^: IS ^^f^/ S,0ri ° 9 « h3S b — P-bie to 

term. 9 ,S safe 311(3 excellen < '« ejecoon stab.lity and operability of ink over a long 

^uX e :st C d^S,; eSPOnSe °' ^ iS 900d ' hioh «"«■ and stable recording with high driv.ng 



Claims 



structure with an emptv S JL StZ?™*. 3 COmp0uftd h3vi "° • ^ee-oimensiona. molecu 



x structure with an empty space herein. «h^72£SrSS IS o ^i™"* 0 " 3 ' "*•«*< 
or more in water. . mo,ecuiar w e<gnt of 400 or more and a solubility of 3% 

A recording ,i qu id „ C[ajm , wherejn ^ ^ ^ ^ ^ ^ ^ 

eye* compound hav,n? a pLai* oTpySe tg 9 * 3 "' * * and COn,a,n,na a 

thereof^ f9COf<1,n9 ' iqU ' d t0 Claim * «* =VC'ic compound is cyc.odextrin or a derivative 

-o or more 4 ^" 9 aCC ° fdin9 * ** pr6Cedi " Q ^ »*»™ said compound has a so.ubi.ity of 5% 

me X r o7^£^ «*"*" ■» -tent of said compound ,s with.n 

7 A recording it, 1 9 * t0taJ ^S" 1 of *• r «cording liquid. 

« 9. A recording fi^id o SmTht'" 9 ' ^ haVi " 9 3 ViSC ° Sity 31 25 * C °' 5 C P °' ,e « 

10. A reeoftfno lioui^n 7 . 8 ' av '" 9 3 v,scos,,y of 2S * c «' 3 <=p or less. 
dyne,cm. 9 **" ,0 ^ pr9Cedin 9 ^ving a surface tension at 25«C of 35 to 65 

recording Iq^SS^ * ° nt ° 3 r9COrdi "9 medium - dro P' ets °' a 

.cher drop^ of a J^SCSS,*! tH" 9 " 3 ^" 9 y " ' ^ » 

"quid is of a^ o^ZT*™""* aCC °" Sing * °* m 13 ' Wher6in me ejection s y stem °' th8 reccrdinQ 
p.ezwle(^c'elem e ent reC0,din9 accordin 9 t0 c,aim '3- herein the ejection system „«.». a 

16. An ,nk jet recording method according to claim 13. wherein the ejection system utilizes heat energy 



so 
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3/1(3 POOf shot 

^ drop-out. nor 

»9. white drop- 
>lid printing 
acter printing, 
1 3 of the 

acter printing, 
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I fixing speed 
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< over a long 

.^ligh driving 
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